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INTEGRATED CIRCUIT AND DRIVE SCHEME FOR AN INKJET 

PRINTHEAD 

FIELD OF THE INVENTION 

The present invention is generally directed to inkjet printers. More 
5 particularly, the invention is directed to an integrated circuit for an ink jet printhead 
for selectively addressing and activating printing elements according to a multi- 
dimensional addressing scheme. 

BACKGROUND AND SUMMARY OF THE INVENTION 

Hardware and software limitations constrain current inkjet printers. For 
10 example, the number of available inputs and outputs limit the operation of an inkjet 
printhead's integrated circuitry to effectuate a printing operation to print an image 
onto a print medium. The printhead's integrated circuit limitations have a 
corresponding limiting effect on overall printing operations. Thus, there is a need for 
inkjet printers and printing techniques which overcome these drawbacks and 
15 limitations. 

The foregoing and other needs are met by an improved printhead drive scheme 
for activating printing elements on a printhead of an ink jet printer. In one aspect of 
the invention, providing first, second, third, and fourth control signals to a printhead 
control circuit activates one or more firing resistors, herein termed heaters, thereby 
20 energizing adjacently disposed ink to print an image on a print medium. 

Providing an additional ground switching device, such as a field effect 
transistor, in the printhead control circuit that electrically connects each source of 
each power transistor to a drain of a ground switching device provides an additional 
dimension for the printer to address inkjet printhead nozzles. Activating one or more 
25 ground switching devices connects one or more corresponding heaters to ground. 

Thus, the invention provides an additional dimension for addressing a 
printhead. A one for one match is not required between the one or more ground 
switching devices and the resistive heaters. For example, two or more of the heaters 
could be connected in parallel to each other, and the parallel heaters could be 
30 connected in series with one more of the ground switching devices. 

In another aspect, the addition of the ground switching devices allows a fixed 
voltage rail on the high sides of the heaters. A fixed voltage rail allows printer driver 
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simplification, the driver providing the switching to the high side of the heaters for 
each fire while maintaining a reduced input/output architecture. 

One advantage of the invention is that the additional addressing dimension 
may be used to prevent the firing of all heaters of the printhead. This "chip-select" 
5 feature allows sharing the other address lines between different printheads, 
monochrome and color for example, using the additional addressing dimension to 
determine which printhead is printing. 

A method is disclosed for activating a printing element within an array of 
printing elements on a printhead of an inkjet printer. The printhead includes a 
10 plurality of printing elements, power switching devices, pass switching devices, and 
one or more ground switching devices. A plurality of subsets of printing elements 
and associated pass switching devices are defined within a plurality of groups of 
printing elements and associated pass switching and power switching devices. The 
method provides a subset selection signal to the pass switching devices and power 
1 5 switching devices of a selected one of the subsets to thereby select a subset of printing 
elements in the array of printing elements based on the subset selection signal. 

An address signal is provided to a selected subset of the pass switching 
devices to thereby select a one or more printing elements based on the address signal, 
and a heater select signal is provided to one or more of the ground switching devices. 
20 The method also provides a primitive signal to a select one of the groups of printing 
elements on the printhead, and activates a selected printing element within the select 
group based on the primitive signal and the heater select signal. 

An integrated circuit is provided for use in an ink jet printer having a printer 
controller for generating print signals and a printhead for generating a printed image 
25 on a print medium. The integrated circuit includes a plurality of printing elements 
arranged in selectable groups for printing the image on the print medium. The circuit 
includes a plurality of power switching devices, each coupled to a corresponding one 
of the printing elements, a plurality of pass switching devices, each coupled to a 
corresponding one of the power switching devices, and one or more ground switching 
30 devices coupled to one or more of the power switching devices. 

The circuit has p number of first control lines, each coupled to a corresponding 
one of the selectable groups of printing elements. Each first control line provides the 
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first control signal to one or more of the selectable groups of printing elements, 
thereby selectively enabling activation of one or more of the selectable groups of the 
printing elements. The circuit has q number of second control lines, each coupled to a 
corresponding selectable subset of power switching devices and pass switching 

5 devices within one or more of the selectable groups of printing elements. Each 
second control line provides the second control signal to the corresponding selectable 
subset of power switching devices and pass switching devices, the second control 
lines for selectively enabling activation of the corresponding subset of power 
switching devices and pass switching devices within the one or more selectable 

10 groups. 

The circuit also includes a number of third control lines, each coupled to 
corresponding pass switching devices within each subset of printing elements. The 
third control lines provide the third control signal to the corresponding selectable 
subset of pass switching devices, the third control signal for selectively enabling 

15 activation of one of the printing elements within the corresponding selectable subset. 
H number of fourth control lines are coupled to the one or more of the ground 
switching devices. The fourth control lines provide the fourth control signal to the 
one or more ground switching devices, selectively activating the one or more of the 
ground switching devices to connect the one or more power switching devices to 

20 ground, and thereby activating a selected printing element within the selected subset 
of printing elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further advantages of the invention will become apparent by reference to the 
detailed description of preferred embodiments when considered in conjunction with 
25 the drawings, which are not to scale, wherein like reference characters designate like 
or similar elements throughout the several drawings as follows: 

Fig. 1 depicts a preferred embodiment of a printhead for an inkjet printer; 
Fig. 2 is a schematic drawing depicting an aspect of a preferred embodiment 
of a control circuit for an inkjet printhead; 
30 Fig. 3 is a schematic drawing depicting another aspect of a preferred 

embodiment of a control circuit for an inkjet printhead; 
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Fig. 4 is a schematic drawing depicting yet another aspect of a control circuit 
for an inkjet printhead; and 

Figs. 5 and 6 are schematic drawings depicting control blocks and operation 
thereof for an aspect of a control circuit for an inkjet printhead according to the 
5 invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring now generally to Figs. 1 and 2, an integrated control circuit 10 is 
located on a heater chip 12 of a printhead 14. In the preferred embodiment, a tape 
automated bonding (TAB) circuit 16 contains the chip 12. The integrated circuit 10 

10 on the chip 12 includes an array of resistive heating elements (hereinafter referred to 
as heaters) H1-H640 and associated enabling circuitry, as discussed in detail below. 

According to one aspect of the invention, Fig. 2 schematically depicts a 
portion of an enabling circuit for controlling the operation of the printhead 14. The 
circuitry as depicted in the Figures is a preferred embodiment, and it is appreciated 

15 that the circuit elements may be arranged in various other configurations depending 
upon the particular printing operation desired. 

The enabling circuitry includes a number of transistors or switching devices, 
herein referred to as pass gate devices, also referred herein as pass switching devices, 
PS1-PS640, power gate devices, also referred herein as power switching devices, 

20 PG1-PG640, and ground gate devices, also referred herein as ground switching 
devices GS1-GS640. Also shown in Fig. 2 are a number of control blocks, delineated 
asCBl-CB640. 

Each control block, CB1-CB640, includes control circuitry, preferably pull- 
down and selection circuits, for providing additional control functions, as discussed 

25 further below. Pull-down resistors Rl and R2 provide selective ground paths for pass 
switching devices, power switching devices, and control blocks of the control circuit 
10. Figs. 2-4 depict a portion of the entire integrated control circuit 10, and each 
figure includes continuation designators, generally shown as dashed connectors and 
labeled in the figures as "A", indicating that the circuit includes other circuit 

30 components in a similar pattern as that depicted. 

The integrated circuit 10 communicates with the printer controller 11 through 
a number of control lines. As will be appreciated to those skilled in the art, the printer 

4 
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controller 1 1 receives print information from a host, such as a host computer or the 
like, and provides one or more control signals to control printing operations based in 
part on the transmitted print information. 

For this aspect of the invention, the control lines preferably include five 
address lines A1-A5, four quadrature or quad lines Q1-Q4, two heater select lines 
CH1-CH2, and sixteen primitive control lines P1-P16. The TAB circuit 16 
electrically connects the control lines Q1-Q4, A1-A5, and P1-P16 to a number of 
TAB contacts 18 located on the TAB circuit 16. A number of conductors, which lie 
generally within the dashed outline area 20 of Fig. 1, electrically connect the TAB 
circuit contacts 18 with the integrated control circuitry 10 located on the chip 12. 

The pass switching devices PS1-PS640, power switching devices PG1-PG640, 
ground switching devices GS1-GS640, and control block circuits CB1-CB640, 
perform switching and control operations based on signals provided from the printer 
controller 11, as discussed in more detail below. Each heater H1-H640 is associated 
with a corresponding inkjet nozzle 22 in a printhead nozzle plate. Preferably the 
heaters H1-H640 are thin film metal resistors having resistances of between about 15 
ohms to about 50 ohms. 

According to the preferred embodiment of the invention, a four dimensional 
printhead drive scheme utilizes the integrated control circuit 10 contained on the ink 
jet printhead 14 to generate a printed image on a print medium. As shown in Fig. 2, 
the integrated control circuit 10 includes six hundred forty (640) heaters H1-H640. 
Based on the image data input to the printer controller 1 1, the controller 1 1 selectively 
controls the activation of the heaters H1-H640. Once a heater H1-H640 is activated, 
ink adjacent to the heater H1-H640 is energized and expelled via the associated inkjet 
nozzles 22 onto a print medium, such as printer paper, thereby printing the desired 
image. 

As described above, the ink jet printer prints an image based on image data 
input to the printer controller 1 1 which, in turn, transmits a plurality of control signals 
to the integrated control circuit 10 located on the printhead 14. First, second, third, 
and fourth control signals, also referred herein as address, quadrature, primitive, and 
select/enable digital signals, respectively, delineate how the integrated control circuit 
10 functions to control the output of the printhead 14. Preferably, as shown in Fig. 2, 
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the printer controller 11 is electrically connected to and sends the digital signals 
across four quadrature lines Q1-Q4, five address lines A1-A5, two heater select lines 
CH1-CH2, and sixteen primitive lines PI -PI 6 (totaling twenty-seven input/output 
control lines (4+5+2+16=27)) to the integrated circuit 10 located on the printhead 14, 
5 accounting for an addressing scheme capable of activating an array of six hundred 
forty (4x5x2x16 = 640) heaters. 

Preferably, the circuit 10 includes six hundred forty (640) power switching 
devices PG1-PG640, each electrically connected to a corresponding one of the heaters 
H1-H640, pass switching devices PS1-PS640, and one or more ground switching 
10 devices GS1-GS640. The pass switching devices PS1-PS640, power switching 
devices PG1-PG640, and ground switching devices GS1-GS640 are preferably 
transistors, each having source, drain, and gate connections. It will be appreciated 
that a number of different transistor types are available and the invention is not 
intended to be limited by any specific examples and illustrations provided herein. 
15 As shown in Fig. 2, the drain of each power switching device PG1-PG640 is 

electrically connected to the low side of an associated heater H1-H640. For this 
aspect of the control circuit 10, the source of each power switching device PG1- 
PG640 is electrically connected to a drain of a corresponding ground switching device 
GS1-GS640. The gate of each power switching device PG1-PG640 is electrically 
20 connected to a drain of an associated one of the pass switching devices PS1-PS640 
and to a first output of an associated one of the control blocks CB1-CB640. 

The gate of each pass switching device PS1-PS640 is electrically connected to 
a second output of an associated one of the control blocks CB1-CB640 (Fig. 2). As 
shown in Fig.2, a quad line Q1-Q4 is electrically connected to an input of a 
25 corresponding control block CB1-CB640, electrically coupling corresponding pass 
and power gates associated with the control blocks CB1-CB640. The source of each 
pass switching device PS1-PS640 is electrically connected to an associated address 
line A1-A5 and to a pull-down resistor Rl which is electrically connected to ground. 
Each control block CB1-CB640 includes an input electrically connected to an 
30 associated quad line Q1-Q4. As shown in Fig. 2, each control block input is 
electrically connected to a pull-down resistor R2 which is electrically connected to 
ground. 

6 
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With continuing reference to Fig. 2, the source of each ground switching 
device GS1-GS640 is electrically connected to ground. The gate of each ground 
switching device GS1-GS640 is electrically connected to an associated heater select 
line CH1-CH2. As described above, the drain of each ground switching device GS1- 
5 GS640 is electrically connected to a corresponding source of a power switching 
device PG1-PG640. The high side of each of the heaters H1-H640 is electrically 
connected to an associated primitive select line PI -PI 6. For this aspect, the printer 
controller 11 controls the printhead's printing operations by transmitting various 
control signals across the various control lines: quadrature Q1-Q4, address A1-A5, 
10 primitive PI -PI 6, and heater select CH1-CH2 to selectively effect printing operations 
based on the above-described control circuit architecture. Thus, the printing 
operations are controlled according to a four-dimensional control scheme. 

When it is desired to print an image, the host, typically a host computer, 
transmits the image data to the controller 11. The printer controller 11, based on the 
15 received image data, controls the integrated control circuit 10 by transmitting the 
above-described control signals to control the operation of the printhead 14. As 
shown in Fig. 2, each primitive line PI -PI 6 electrically connects to an associated 
group of forty (40) resistive heaters, i.e., P1:H1-H40, P2:H41-H80, P3:H81-H120, 
P4:H121-H160, P5:H161-H200, P6:H201-H240, P7:H241-H280, P8:H281-H320, 
20 P9:H321-H360, P10:H361-H400, P11:H401-H440, P12:H441-H480, P13:H481- 
H520, P14:H521-H560, P15:H561-H600, and P16:H601-H640. 

Within each group of forty heaters, an associated quad line Q1-Q4 electrically 
connects to an associated subset of heaters H1-H640. As shown in Fig. 2, for the first 
group of heaters H1-H40, quad line Ql electrically connects to heaters HI, H5, H9, 
25 H13, H17, H21, H25, H29, H33, and H37, herein termed a subset of the larger group 
of heaters H1-H40. Similarly, for the first group of heaters H1-H40, quad line Q2 
electrically connects to heaters H2, H6, H10, H14, H18, H22, H26, H30, H34, and 
H38, and likewise for quad lines Q3 and Q4, and continuing in a similar manner for 
the remaining heater groups. 
30 Within each subset of each group, the address lines A1-A5, and heater select 

lines CH1-CH2 control the activation of specific heaters according to control signals 
provided by the printer controller 11. For example, suppose the printing operation 
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requires the activation of a select number of heaters associated with primitive line PI, 
i.e. group H1-H40. To enable the group, the printer controller 11 transmits a control 
signal causing primitive line PI to have a high state. The printer controller 11 
transmits control signals across select quad lines, address lines, and heater select lines 
to activate heaters within this group. 

Continuing with this example, to activate heater HI, the printer controller 11 
transmits control signals causing high states on quad line Ql, address line Al, and 
heater select line CHI, thereby activating heater HI and energizing the adjacently 
disposed ink. It is appreciated that different combinations and permutations exist for 
applying the various control signals and the invention is not intended to be limited by 
any specific examples described herein. Utilizing this four dimensional addressing 
scheme, the printer controller 11 selectively enables the printhead 14 to vary the 
nozzle output to print a desired image. 

Referring to Table 1 below, a preferred embodiment of a four dimensional 
addressing scheme is shown. Table 1 illustrates the preferred addressing scheme for 
selectively enabling the activation of the heaters associated with primitive lines PI 
and PI 6, and thereby selectively energizing the ink adjacent to the heaters associated 
therewith. Primitive lines P2-P15 follow a similar addressing scheme. Most 
preferably, the addressing scheme is operable to fire the heaters H1-H640 to achieve 
maximum nozzle-to-nozzle separation between firings. 

The printer controller 1 1 is operable to cause all or just a portion of the signals 
transmitted across the sixteen primitive control lines PI -PI 6 to have a high state by 
sending a corresponding primitive signal to the printhead 14. For example, during a 
predetermined print interval, one to sixteen primitive control signals may have a high 
state, depending upon the image data input to the printer controller 11. Utilizing the 
four dimensional addressing scheme, the printer controller 11 selectively enables the 
printhead 14 to vary the nozzle output, from one to sixteen nozzles, based upon the 
number of high primitive signals transmitted across primitive lines PI -PI 6. 

Preferably, the heaters H1-H640 are arrayed in;? number of groups based onp 
number of primitive lines, and q number of subsets within each group based on q 
number of quad lines. The a number of address lines and h number of heater control 
lines operate to activate one or more specific heaters within each subset. For this 

8 



2001-0607.02 

aspect of the control circuit 10, it is preferred that there are sixteen groups of forty 
heaters (p=16), wherein each subset of each group includes ten heaters, each subset 
corresponding to the number of quad lines Q1-Q4 (q=4). 

During a given printing operation, one to sixteen primitive lines have a high 
5 state during a specific printing interval to activate one or more heater groups. At the 
same time, one of the four quad lines, according to control signals provided by the 
controller 11, have a high state to activate a particular subset of a heater group. 
Address lines A1-A5, and heater select lines CH1-CH2 activate selected heaters 
within each subset of each group. 
10 For example, and referring again to Table 1, to activate heaters HI and H601, 

the printer controller 11 transmits primitive signals across primitive lines PI and PI 6, 
selecting the groups of heaters H1-H40 and H601-H640. The printer controller 11 
sends control signals across quad line Ql, address line Al and heater select line CHI, 
causing high states on the respective lines and thereby activating heaters HI and H601 
15 to discharge ink from the corresponding nozzles. 

More particularly and referring again to Fig. 2, activating primitive lines PI 
and P16 results in the high sides of heaters H1-H40 and H601-H640 having high 
states corresponding to the primitive control signals transmitted across primitive lines 
PI and PI 6. Activating quad line Ql transmits a high quad signal across quad line 
20 Ql, resulting in a high state at the gates of pass switching devices PS1 and PS601, 
thereby activating the pass switching devices PS1 and PS601 . 

According to this aspect of the control circuit, to discharge ink from nozzles 
corresponding to heaters HI and H601, the printer controller 11 transmits a control 
signal across address line Al, causing a high state on each source of the pass 
25 switching devices PS1 and PS601, effecting high states on the gates of power 
switching devices PG1 and PG601. The printer controller 1 1 also transmits a control 
signal across heater select line CHI causing a high state on each gate of ground 
switching devices GS1 and GS601, activating ground switching devices GS1 and 
GS601, and connecting the activated power switching devices PG1 and PG601 to 
30 ground, thereby firing heaters HI and H601 . 

Thus, the ground switching devices GS1-GS640 provide an additional control 
dimension, selectively providing a ground path for corresponding power switching 

9 
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devices .PG1-PG640, according to the signals transmitted across heater select lines 
CHI and CH2. According to this example of the four dimensional addressing 
scheme, transmitting high control signals across lines PI, PI 6, Ql, Al, and CHI 
activates switches PG1, PG601, PS1, PS601, GS1, and GS601, energizing the ink 
adjacent to heaters HI and H601 and thereby ejecting ink from the corresponding 
nozzles onto the print medium. 

Operation of the control blocks CB1-CB640 are illustrated in Figs. 5 and 6. 
The control blocks CB1-CB640 provide a pull down circuit to enable only one of the 
power switching devices PS1-PS4 to be on at a time when the corresponding quad 
line input Q1-Q4 is active. Only one quad line input Q1-Q4 is active at a time. 
Hence, in Fig. 5, when quad input Ql is active, pass switching device PS1, power 
switching device PG1, and ground switching device GS1 activate heater HI. In Fig. 
6, quad input Q2 is active, thus pass switching device PS5, power switching device 
PG5, and ground switching device GS5 activate heater H5. The operation of control 
blocks CB3-CB640 operate the same as illustrated in Figs. 5 and 6 for the remaining 
pass switching devices, power switching devices, ground switching devices and 
heaters. Only one quad input Q1-Q4 is active at a time. 
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Table 1 
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As shown in Table 1, and according to this aspect of the four dimensional 
addressing scheme, for each primitive line PI -PI 6, there are twenty heaters controlled 
5 by heater select lines CHI and CH2. 
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Referring now to Fig. 3, an alternative embodiment of a control circuit 100 for 
controlling the operation of a printhead 14 is shown. In this embodiment, the control 
circuit 100 includes a number of control lines: preferably sixteen primitive lines Pl- 
P16, ten address lines A1-A10, one enable line CE, and four heater select lines CH1- 
CH4, all electrically connected to the printer controller 11. For this aspect, the heaters 
H1-H640, power switching devices PG1-PG640, pass switching devices PS1-PS640, 
and gate switching devices GS1-GS640 have substantially the same electrical 
configuration as described above for the first embodiment of the control circuit 10, 
and therefore the description is not repeated here. 

As shown in Fig. 3, the printer controller 1 1 controls the printhead' s printing 
operations by transmitting select control signals across the various control lines: 
enable CE, the ten address lines A1-A10, the sixteen primitive PI -PI 6, and the four 
heater select lines CH1-CH4 (1+10+16+4=31 input/output lines), accounting for an 
addressing scheme capable of activating an array of six hundred forty (1x10x16x4 
= 640) heaters H1-H640. Thus, the printing operations of this embodiment are also 
controlled according to a four-dimensional control scheme. 

For example, to activate heater HI, thereby energizing the adjacently disposed 
ink, the printer controller 11 sends control signals across primitive line PI, address 
line Al, enable line CE, and heater select line CHI. For this aspect of the control 
circuit 10, it is preferred that there are sixteen groups of forty heaters, wherein each 
subset of each group includes ten heaters, each subset corresponding to the number of 
heater select lines CH1-CH4. During a given printing operation, one to sixteen 
primitive lines have a high state during a specific printing interval to activate one or 
more heater groups. At the same time, one of the four heater select lines, according to 
control signals provided by the controller 11, have a high state to activate a particular 
subset of a heater group. Address lines A1-A10, and the enable select line CE 
activate selected heaters within each subset of each group. 

For example, to activate heater HI, the printer controller 11 transmits a 
primitive signal across primitive line PI, selecting the group of heaters H1-H40. The 
printer controller 11 sends control signals across heater select line CHI, address line 
Al and enable line CE, causing high states on the respective lines, thereby activating 
heater HI to discharge ink from the corresponding nozzle. 

12 
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More particularly, activating primitive line PI results in the high sides of 
heaters H1-H40 having high states corresponding to the primitive control signal 
transmitted across primitive line PI. The controller 11 activates the enable line CE, 
transmitting a high enable signal across the enable line CE, resulting in a high state at 
the gate of pass switching device PS1, thereby activating the pass switching device 
PS1. 

According to this aspect of the control circuit 100, to discharge ink from the 
nozzle corresponding to heater HI, the printer controller 11 transmits a control signal 
across address line Al, causing a high state on the source of the pass switching device 
PS1, effecting a high state on the gate of power switching device PG1. The printer 
controller 11 also transmits a control signal across heater select line CHI causing a 
high state on the gate of ground switching device GS1, to thereby activate ground 
switching device GS1, connecting the activated power switching device PG1 to 
ground, thereby firing heaters HI and H601 . 

Thus, the ground switching devices GS1-GS640 provide an additional control 
dimension, selectively providing a ground path for corresponding power switching 
devices PG1-PG640, according to signals transmitted across heater select lines CH1- 
CH4. According to this example of the four dimensional addressing scheme, 
transmitting high control signals across lines PI, CE, Al, and CHI activates switches 
PG1, PS1, and GS1, energizing the ink adjacent to heater HI, thereby ejecting ink 
from the corresponding nozzle onto the print medium. 

Referring now to Fig. 4, yet another alternative embodiment of a control 
circuit 200 for controlling the operation of a printhead 14 is shown. In this 
embodiment, the control circuit 200 includes a number of control lines: preferably a 
single voltage line V, ten address lines A1-A10, four quad lines Q1-Q4, and sixteen 
heater select lines CH1-CH16, all of the control lines electrically connected to the 
printer controller 11. For this aspect, the heaters H1-H640, power switching devices 
PG1-PG640, pass switching devices PS1-PS640, and gate switching devices GS1- 
GS640 have substantially the same electrical configuration as described above in the 
first embodiment of the control circuit 10, and therefore the description is not repeated 
here. 
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As shown in Fig. 4, the printer controller 1 1 controls the printhead' s printing 
operations by transmitting select control signals across the various control lines: fixed 
voltage line V, ten address lines A1-A10, four quad lines Q1-Q4, and sixteen heater 
select lines CH1-CH16 (1+10+4+16=31 input/output lines), accounting for an 
5 addressing scheme capable of activating an array of six hundred forty (1x10x4x16 
= 640) heaters H1-H640. Thus, the printing operations of this embodiment are 
controlled according to yet another four-dimensional control scheme. 

For example and with continuing reference to Fig. 4, to activate heater HI, 
thereby energizing the adjacently disposed ink, the printer controller 1 1 sends control 
10 signals across the voltage line V address line Al, quad line Ql, and heater select line 
CHI. For this aspect of the control circuit 200, it is preferred that there are sixteen 
groups of forty heaters, wherein each subset of each group includes ten heaters, each 
subset corresponding to the number of quad lines Q1-Q4. During a given printing 
operation, all of the heater groups are selectable when the fixed voltage line V has a 
15 high state. This fixed voltage line aspect also allows one or more printhead chips in 
the printhead 14 to be selectively enabled or disabled. 

The heater select lines CHI -CHI 6 have a high state during a specific printing 
interval to activate a select heater group. At the same time, one of the four quad lines 
Q1-Q4, according to control signals provided by the controller 11, have a high state to 
20 activate a particular subset of a heater group. Control signals provided across address 
lines A1-A10, activate select heaters within each subset of each group. 

It is contemplated, and will be apparent to those skilled in the art from the 
preceding description and the accompanying drawings that modifications and/or 
changes may be made in the embodiments of the invention. Accordingly, it is 
25 expressly intended that the foregoing description and the accompanying drawings are 
illustrative of preferred embodiments only, not limiting thereto, and that the true spirit 
and scope of the present invention be determined by reference to the appended claims. 
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